Observations of aerosol scattering and absorption offer valuable information about aerosol 13 composition. We apply a simulation of the Ultraviolet Aerosol Index (UVAI), a method of 14 detecting aerosol absorption from satellite observations, to interpret UVAI values observed by the trends in individual aerosol species from GEOS-Chem, and apply these trends to the UVAI 19 simulation to calculate the change in simulated UVAI due to the trends in individual aerosol 20 species. We find that global trends in the UVAI are largely explained by trends in absorption by 21 mineral dust, absorption by brown carbon, and scattering by secondary inorganic aerosol. 
in absorption by mineral dust dominate the simulated UVAI trends over North Africa, the Middle-23
East, East Asia, and Australia. The UVAI simulation well resolves observed negative UVAI trends 24 over Australia, but underestimates positive UVAI trends over North Africa and Central Asia near 25 the Aral Sea, and underestimates negative UVAI trends over East Asia. We find evidence of an 26 increasing dust source from the desiccating Aral Sea, that may not be well represented by the 27 current generation of models. Trends in absorption by brown carbon dominate the simulated UVAI 28 trends over biomass burning regions. The UVAI simulation reproduces observed negative trends 29 over central South America and West Africa, but underestimates observed UVAI trends over 30 boreal forests. Trends in scattering by secondary inorganic aerosol dominate the simulated UVAI 31 regarding the direct radiative impacts of aerosols on climate is driven by the large variability in 48 aerosol physical and chemical properties, as well as their various emission sources, making it 49 extremely difficult to fully understand their interactions with radiation (Pöschl, information about the evolution of aerosol abundance offered by total column AOD retrievals, 91 however measurements of absorption would complement the scattering information in AOD 92 retrievals by providing independent information on aerosol composition. 93
The Ultraviolet Aerosol Index (UVAI) is a method of detecting aerosol absorption from 94 satellite measured radiances (Herman et al., 1997; Torres et al., 1998) . Because the UVAI is 95 calculated from measured radiances, a priori assumptions about aerosol composition are not 96 required for its calculation, thus yielding independent information on aerosol scattering ( not typically used to examine scattering aerosol, however aerosol scattering causes a net decrease 103 in the overall value of the UVAI, meaning that the UVAI could be used to detect changes due to 104 both aerosol absorption and scattering. Prior interpretation of the UVAI has been complicated by 105 its dependence on geophysical parameters, such as aerosol layer height (Herman et 
Methods 130

OMI Ultraviolet Aerosol Index 131
The OMI Ultraviolet Aerosol Index is a method of detecting absorbing aerosols from 132 satellite measurements in the near-UV wavelength region and is a product of the OMI Near-UV 133 algorithm (OMAERUV) (Herman et al., 1997; Torres et al., 1998 Torres et al., , 2007 values are calculated from top of atmosphere (TOA) radiance which contains total aerosol effects, 141 the presence (or lack) of scattering aerosol along with absorbing aerosol can either weaken (or 142 strengthen) the absorption signal. Therefore the UVAI could be used to detect changes over time 143 due to both aerosol absorption and scattering. 144
The main source of error affecting a trend analysis of the UVAI is the OMI row anomaly 145 which has reduced the sensor viewing capability for specific scan angles since 2008 146 (http://projects.knmi.nl/omi/research/product/rowanomaly-background.php).
The sudden 147 suppression of observations for specific viewing geometries (i.e. the row anomaly), could cause 148 an additional spurious trend in the UVAI trend calculation. We address this concern by considering 149 only scan positions 3-23 which remain unaffected by the row anomaly, and also by using the 150 recently reprocessed OMAERUV UVAI that is less sensitive to scan-angle dependent cloud 151 artifacts due to the implementation of a Mie-scattering based water cloud model (Torres et al., 152 2018). We focus on cloud-filtered observations by excluding scenes with OMI UVAI radiative 153 cloud fraction exceeding 5% to further reduce uncertainty due to clouds. Furthermore, we focus 154 on 10-years of observations so that multiple observations can reduce the random error of UVAI 155 observations. 156
Because the OMI UVAI is calculated directly from OMI measured radiances, instrument 157 degradation over time could be a significant source of uncertainty (Povey and Grainger, 2015) . required to have data for at least 60% of the time-period before regression is performed. In the 183 following section, we discuss our UVAI simulation and the implementation of the new UVAI 184 algorithm in the simulation. 185
Simulated UVAI 186
We simulate the UVAI using the VLIDORT radiative transfer model (Spurr, 2006) The Supplement evaluates trends in simulated SO 2 , NO 2 , and AOD versus satellite 235 retrievals from multiple instruments and algorithms. We find broad consistency between our 236 simulated NO 2 and SO 2 column trends with those from OMI (Figures S1 and S2). Our simulated 237 AOD trends are generally consistent with the trends in satellite AOD retrievals, except for positive 238 trends in AOD over western North America and near the Aral Sea in most retrieval products, and 239 a negative trend in AOD over Mongolia/Inner Mongolia in all retrieval products ( Figure S3 ). 240
We filter our GEOS-Chem aerosol simulated fields based on the coincident OMI pixels, 241 which are regridded to the model resolution of 2° x 2.5°. This allows for the direct comparison 242 between our GEOS-Chem simulation and the OMI UVAI observations. 243 corresponding to regions of negative UVAI trends for both OMI and the simulation (Figure 4) . 408
Over the eastern United States there is a mixture of increases and decreases in the UVAI due to 409 the trends in scattering organic aerosol. Positive trends in BC increase the UVAI (Figure 9e We demonstrated that interpretation of the OMI UVAI with a quantitative simulation of 421 the UVAI offers information about trends in aerosol composition. We found that global trends in 422 the UVAI were largely explained by trends in absorption by mineral dust, absorption by brown 423 carbon, and scattering by secondary inorganic aerosols. We also identified areas for model 424 development, such as dust emissions from the desiccating Aral Sea. 
